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Abstract
This study aims to demonstrate knowledge of the factors determining the 
production of American shale oil during the period (2004-2019), as (global 
demand for crude oil, global crude oil supply, West Texas oil prices, global 
growth rate and world population) were used as factors Shale oil production 
was determined, and the VECM model was used to analyze the long and short 
term relationship and the results demonstrated that there is a long-term bal-
ance relationship between all independent variables and shale production as 
a dependent variable except for the global demand variables for crude oil and 
the reason may be that the changes That you get in the global demand for Aft 
crude is absorbed through changes in crude oil production without compro-
mising the US shale oil, and the global variable as the growth of the changes 
that you get this variable may affect the quantities produced and sold crude 
oil as well.
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Medición y análisis de los determinantes del petróleo 
hermético de EE. UU .: un estudio aplicado para el 
período (2004-2019)

Resumen
Este estudio tiene como objetivo demostrar el conocimiento de los factores 
que determinan la producción de petróleo de esquisto estadounidense du-
rante el período (2004-2019), como (demanda mundial de petróleo crudo, 
suministro mundial de petróleo crudo, precios del petróleo del oeste de 
Texas, tasa de crecimiento global y población mundial) se usaron como 
factores Se determinó la producción de petróleo de esquisto bituminoso, 
y el modelo VECM se usó para analizar la relación a largo y corto plazo 
y los resultados demostraron que existe una relación de equilibrio a largo 
plazo entre todas las variables independientes y la producción de esquisto 
bituminoso como una variable dependiente excepto Las variables de de-
manda global para el petróleo crudo y la razón pueden ser que los cambios 
que se obtienen en la demanda mundial de crudo en popa se absorben a 
través de cambios en la producción de crudo sin comprometer el petróleo 
de esquisto de EE. UU., y la variable global como el crecimiento de los 
cambios. que obtenga esta variable también puede afectar las cantidades 
producidas y vendidas de petróleo crudo.

Introduction:
        The shale oil industry in the United States played a major role that 
contributed to increasing the global supply of shale oil, as it developed rap-
idly during a decade and thus occupied an important position in the global 
oil market, and even became a real competitor to traditional oil producers, 
despite its modernity and the ambiguity that accompanied It was estab-
lished, but it has become a major player in the global oil markets, which 
many economic analysts have wagered that companies producing shale oil 
cannot compete with companies producing traditional oil, but they have 
proven and through the modern technologies that have used them and the 
factors and support received Here by the US government to withstand the 
decline in crude oil prices globally, as these companies received signifi-
cant logistical, technical and financial support by the major oil companies 
and private equity companies managed to achieve huge increases in shale 
oil production, and perhaps one of the most important factors that led to 
this occurrence The boom in production is the US strategy in the field of 
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energy and US national security. As the United States is the largest energy 
consumer in the world, it must rely on local options and reduce imports of 
this important strategic commodity.
     Several studies have examined shale oil production and its economic 
relations, as a study (Apergis and et al, 2016) examined the dynamic rela-
tionship between shale oil production and crude oil prices using the error 
correction model, while the study (Miljkovic & Ripplinger, 2016) exam-
ined the impact of the oil boom on the reality of Employment and wages in 
the oil fields in the United States of America using the dynamic regression 
(VEC), which concluded that the increase in oil prices led to an increase in 
employment and wages in the oil fields of the United States of America, In 
contrast, a study (Kaden & Rose: 2015) impact of the shale oil revolution 
on prices oil and growth Economic using the balanced general model, as 
the study showed that increased shale oil production led to a decrease in 
global crude oil prices and an increase in the gross domestic product of im-
porting countries. The study proved that the main reason behind the drop 
in oil prices in the middle of 2014 is the positive shocks in supply.
The importance of the study stems from the role played by the shale oil 
industry in the world from increasing the American oil supply and despite 
the high marginal cost per barrel, but it was able to compete with the pro-
ducers of traditional oil, and despite the modernity of this industry and the 
high marginal cost of the barrel extracted from shale oil and environmen-
tal impacts The result of the extraction, however, has achieved significant 
levels of production, so the problem of the study lies in answering these 
two questions, namely: What is the feasibility of continuing production in 
light of the drop in global crude oil prices? Can shale producers meet the 
consumer needs of producing countries?
1-Theoretical framework of the study:
   It is oil extracted from sedimentary rocks containing unconventional 
oil with modern technologies. Shale oil is a type of light low-sulfur oil 
confined to narrow low-permeability formations, (2015: 4 Mănescu and 
Nuño), and is considered the least liquid of conventional oil as well as Its 
chemical properties differ according to the quality of sedimentary rocks in 
the ground, as its hydrocarbon and nitrogen components are derived from 
the organic materials that are of them and which are estimated at less than 
1%, and from 1% of oxygen, and from 0.25% to 1.99% of sulfur, as well 
as materials and molecules The Others (Hassan, 2015: 2).
The development of the shale oil industry in the United States, despite its 
modernity, has had a clear impact on global markets, despite the presence 
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of large quantities of shale oil reserves in the United States, Russia, Ar-
gentina, China, Australia, Mexico, North Europe, Libya, Algeria, South 
Africa, and even the Gulf states (Al-Hayali, 2015: 8), and its resources 
outside the United States are estimated to be five times the amount of shale 
oil resources in the United States according to the Environmental Impact 
Assessment in 2013, (2015: 2 Mănescu and Nuño), but there are many ex-
ceptional factors that contributed to the development of the United States’ 
production of oil and gas Rocky without the other The aforementioned 
countries, despite the existence of proven reserves of shale oil in these 
countries, and these factors are of two types: (Feasibility of investment, 
2013: 19).
1-1-1: The geological and hydrological characteristics of the United States 
and the proximity of rock resources to abundant water resources.
1-1-2: Factors above the surface of the earth: This is what is known in the 
shale oil industry as factors above ground. These factors are:
• A group of companies specialized in exploration and exploration activi-
ties for shale oil and have knowledge and experience of the costs, technol-
ogies and risks of oil exploration.
• A long and distinguished engineering experience in the field of locating 
complex oil tanks.
• Owning high-tech equipment, machinery and capabilities in the field of 
drilling and exploring wells at low costs compared to the rest of the world.
• Legislating laws and regulations that helped those companies exploit the 
resources located underground, and in a manner that secures these opera-
tions legally.
• Community acceptance of the environmental reality that results in these 
companies exploring and extracting oil and the consequent environmental 
damage to the water and the surrounding atmosphere from leaking toxic 
gases.
• Excellent infrastructure in the field of transportation, electricity and wa-
ter, which contributes to the speed of transportation and the delivery of oil 
and gas to refineries and cities.
• Modernity and significant development in the field of financial markets 
to contribute in providing loans in a way that contributes to encouraging 
specialized investments known to increase their risks.
• The American society accepts shale oil extraction operations and the con-
sequent cracking of sedimentary rocks in the ground and the earthquakes 
and other consequences that may follow.
All of the above contributed greatly to the growth and recovery of the shale 
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oil industry in the United States, in which that industry was subject to laws 
and legislations that prevent accidental leakage of chemicals dusty to use 
during the extraction process, and the United States’s share of the total 
supply outside OPEC rose from five in From 2008 to a quarter in 2012, US 
shale oil accounted for (2.5%) of all global oil supplies in 2012. (2015: 8 
Mănescu and Nuño).
The great development in the process of extracting shale oil in the United 
States during a decade, which led to the fact that shale oil occupied an im-
portant place in the global market for crude oil production, as the volume 
of shale oil production in the United States increased from nothing in 2004 
to nearly 2.2 One million barrels per day in 2012, which is approximately 
32% of the total American oil production, to rise to 4.8 million barrels per 
day in 2015, to reach (9.1) million barrels per day in the month of No-
vember of 2019, despite the decrease in the number of rigs for the month 
Twelfth in a row, as the excavators decreased 30 excavators compared to 
the previous month The number of rigs 729 Excavators see table (1).

The impact of increased production of American shale oil was reflected 
positively on the reality of the American economy by shifting from being 
a major oil and laurel importer during the seventies of the last century to 
an economy that may be self-sufficient and may even amount to being a 
source of shale oil under certain economic and geological conditions Also, 
this contributes to reducing the deficit in the American trade balance, de-
veloping auxiliary industries and increasing employment in those econom-
ic sectors, and just as increasing production of shale oil contributes to low-
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er oil prices, which means lower energy prices, which affects consumption 
and related Free time for families. (, 2015: 11 Mănescu and Nuño).
2- Shale oil determinants
2-1 World oil demand:
The global demand for conventional and shale crude oil is one of the most 
important determinants of the shale oil industry, as the demand for oil in 
the case of the rest of the raw materials is inversely related to the price, but 
the price elasticity of demand for oil remains low because the price of oil is 
not determined simultaneously and interactively between demand, supply 
and price And, as we have previously emphasized, the elasticity of demand 
is low and is more low in the short term because the demand for oil and its 
supply do not move up or down except in limited quantities when the price 
changes, as absorption of excess supply or responding to excess demand 
requires wide changes to reach the balance, which is one of the most im-
portant reasons. Violence in oil prices has become (Ali, 2016: 90).
The prices of alternative energy play an important role in the global de-
mand for crude oil, as well as the size of the population and the average 
per capita income, as the rate of energy demand varies with the variation 
of the per capita income, as the per capita energy consumption is related to 
a direct relationship with the per capita income. (Ali, 2016: 6)
When analyzing the global oil demand in 2019, we note, through Table 
(2), that the global demand for crude oil has increased from 98.84 million 
barrels / day in 2018 to 99.67 million barrels / day in 2019, an increase of 
0.83 million barrels per day and a growth rate of 0.84% Annual (OPEC, 
2020: 29), and the reasons for the growth in oil demand in 2019 are due to 
a rise in the growth rates of the global economy (1.6%), as well as a rise in 
the actual import of oil by the United States as the largest energy consumer 
in the world, and an increase Economic growth rates for China and India 
respectively (6.1%, 5.3%). (OPEC, 2020: 12).
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2-2 The global oil supply: The global oil supply is one of the most im-
portant determinants of the shale oil industry, and the most important de-
terminants of the global oil supply are oil reserves and it is intended to 
be economically recoverable oil, and here modern technology plays an 
important role in determining the oil reservoirs by sensing the surface and 
means Modern exploration of it. (Ali, 2016, 5), and the price of oil in the 
short and long term plays an important role in determining the supply of 
crude oil, as well as the costs that contribute to determining the reserves 
as it is responsible for the shifts in the supply function represented by op-
erational and fixed costs, and the consequent From determining the share 
of the produced barrel from these costs, the marginal costs of the produced 
barrel. (Ali, 2016, 6).
It is noted from Table (2) that the global supply of crude oil increased from 
99.08 million barrels / day in 2018 to 99.1 million barrels / day in 2019, 
achieving a growth rate (0.02%) and by 0.02 million barrels per day.
2-3 Oil Prices:
The dynamics of conventional and shale crude oil prices are subject to 
several factors, including key factors such as the balance between supply 
and demand and the overall economic situation of the economies of the 
world countries, as well as geopolitical factors, as the US dollar prices 
play an important role in that, and therefore any decline in the price of the 
US currency leads to higher demand for oil And vice versa in the case of 
high exchange rates for the US dollar, and the general situation of financial 
markets in the world plays a role in fluctuations in crude oil prices. (Has-
san, 2015: 24).
2-4 Growth Rates in the Global Economy:
The increase in the rate of growth in the global economy contributes to a 
positive role on the demand for crude oil, the higher the rates of growth 
in the global economy, the higher the rate of demand for crude oil, as the 
study indicates that the correlation between the relative change of oil de-
mand and global GDP growth for the years 2000 -2015 was positive and 
the correlation coefficient between the two variables was 0.761 and the 
level of significance 0.001 although this relationship is not tight in the 
short term for reasons related to the extent to which different development 
groups contribute to generating global economic growth, as well as what 
the oil storage movement plays in that. (Ali, 2016: 25). On Despite this 
relationship, other factors such as the economic structure, energy intensity, 
degree of satisfaction in consumption of different economic sectors, prices 
and energy rationalization policies are constant (Al-Zaytouni, 2019: 48).
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It is noted from Table (3) that the rate of growth in the global economy de-
creased from 3.6% in 2018 to 2.9% in 2019 and the reasons for the decline 
in global economic growth are due to weak growth in Japan, India and the 
euro area due to low exports and slow consumption. (OPEC, 2020).

2-5- Population:
Population is an important determinant of cans demand for energy in gen-
eral and oil in particular, with other factors remaining constant such as 
average per capita income and GDP structure. (Ali, 2016: 3). The increase 
in demand for oil is either directly to meet daily requirements such as 
heating, cooling, lighting and transportation due to urban expansion and 
high rates of urban growth, or indirectly through increased consumption of 
goods and services whose production requires more energy, including oil 
such as industrial and agricultural goods, communications and electricity. 
In this context, a study of the group of oil-exporting countries (OAPEC) 
indicates that the compound growth rate of the total population of these 
countries reached (2.4%) during the period from (1980 - 2016), while the 
compound growth rate of the total energy consumption, including oil, 
reached and (4.5%), during the same period above, that is, the elasticity of 
energy demand to the population in these countries amounted to (1.9%), 
i.e., there is a direct relationship between the total energy consumption and 
the population in the member states, which clearly indicates the existence 
of a relationship The expulsion between the demand for oil and the popu-
lation. (Al-Zaytouni, 2018: 47).
3- Methodology
The methodology used in constructing the standard model was done 
through a set of steps. First, the test of time series stillness: For the results 
of time series to be logical, sound, and consistent with economic theory, 
the time series must be stable through the following conditions are met 
(Heij and etal, 2004: 536):
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The unit root tests are among the most important tests that are used to 
know the stability of the chain and its degree of integration, the most im-
portant of which is the use of the Augment Dicky Fuller test (ADF) which 
is a test developed for the formula of the simple Dickie-Fuller test (Gu-
jarati, 2004: 815) and the Philips-Peron test Phillips-Perron test (1980) 
(PP) which is a non-teacher test (verbeek, 2004: 273)) is more accurate 
and comprehensive than the ADF test as it deals with the stability of time 
series in a state of self-correlation and the mathematical formula for this 
test (Kozhan, 2010: 73) she :-

As for the second step, it was represented by the co-integration test. The 
idea of this test returns to the world Cranger (1981) and was explained in 
detail by Engle-Granger (1987). The basis of the idea of this model is that 
the economic variables that economic theory assumes a balanced relation-
ship between them in The long-term does not diverge from each other in 
the long-term, with the possibility of diverging in the short-term. There 
are several tests to uncover joint integration, the most important of which 
is the Jahansen-Juselius (1990) test, as it can be used in relationships that 
contain more than two independent variables where it is achieved Com-
mon integration in the event that Dar dependent variable on the independ-
ent variables and to determine the number of vectors integration joint was 
used Achtbarien Statisticians depend on the function of the greatest possi-
ble likelihood Ratio (LR), namely: -
 Trace Test
The mathematical formula for this test is as follows:

Since T represents the sample size, r represents the number of common 
integration vectors
It represents the smallest values for the self vectors Maximum 
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Eigenvalue Test
This test is based on the following mathematical formula:

As for the third step, the Vector Error Correction Model (VECM) was 
tested. After confirming that there is a common integration between the 
studied time series, the VECM model is estimated to determine the shape 
of the short and long-term equilibrium relationship between economic var-
iables with the possibility of its application in the case of samples. Small 
unlike the previous traditional methods (Green, 2011: 559), which is a 
simple self-regression model and one of the most important conditions 
for its application is the existence of a common integration according to 
the Johannes-Joselius test. The error correction model can be written for 
any two integrated series of the first degree () according to the following 
mathematical formula (Hill) etal, 2018: 500):

Where they           represent the error correction coefficient in the two 
equations
In order to ensure the quality of the model and its absence from standard 
problems, the following diagnostic tests were performed,
First ARCH test to ensure that the model is free from the problem of heter-
ogeneity Heteroskedasticity, this is done using the F test or at the expense 
of the Chi-Square value since the mathematical formula (Gujaratr, 2004: 
529) is:

Where the    determination factor represents, and when the value of the 
two tests is significant, this means that there is a problem of heterogeneity 
of variance
  Secondly, the Lacrange factorial of the remaining sequential self-linking 
(LM) test in order to ensure that the self-correlation problem is clear. This 
is done using the Ljung-Box (LB) statistic Q test as the mathematical for-
mula (Ljung and Box, 1987: 70): 
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Whereas,     the self-correlation coefficient of the series of residues repre-
sents the model, and when its value is significant, this means a self-corre-
lation.
  Third, the Jarque Pera Test (J-B) test to ensure that the distribution of 
residues follows the normal distribution, as the mathematical properties of 
this test are (Jarque and Bera, 1978: 168): 

In order to reach an estimate free from standard problems, the Fully Modi-
fied Ordinary Least Squar Estimator (FMOLS) method was used.
        This method was proposed by both Phillips (1995) and Phillips and 
Hansen (1990) and it is a parameterless correction method for the least 
squares method (OLS) and is used to estimate independent multivariate 
co-integration models to eliminate second degree bias by converting the 
dependent variable for Correcting the least squares capabilities to modify 
values   and solve the problem of simultaneous correlation between ran-
dom error and independent variables (Maddala, 200: 196).
As is well known, the mathematical formula for the linear regression mod-
el is: 

As is known, the capabilities of the OLS are Consistence, but it is not 
sufficient. Therefore, these capabilities were corrected in order to adjust 
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the values  , and so the mathematical formula for the fully adjusted least 
squares (FMOLS) (Wang and Wu, 2012: 533) is:

4- Results and discussions
1- Time Series Sleep Results: Both the Duque Fuller test and the Phelps 
Peron test were used to test the time series silence as follows:
A. Extended Duque Fuller test: Table (4) shows the results of the Duque 
Fuller test for all study variables (P, W, D, G, Z, S) and it was found that 
all the variables were unstable at the original level of data I (0) whether 
that With the intersection coefficient, or with the intersection coefficient 
and the direction, or without the intersection coefficient and direction, 
this is based on the calculated value of Tau and its statistical significance. 
(1) Whether with a coefficient of intersection, with a coefficient of inter-
section and direction, or Bedouin Intersection coefficient and direction. 
This was confirmed by the Tao value calculated statistical Manoatha since 
proved that most of the variables were significant at the level of 1% with 
the exception of variable economic growth, which has proved Manoath at 
the level of 10%.
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Table (4) shows the results of Duque Fuller extended test for all variables

Notes: (*)Significant at the 10%; (**)Significant at the 5%; (***) Signifi-
cant at the 1%. and (no) Not Significant.
Source: Test results using Eviews version 9.
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B) Phelps Peruvian test: Table (5) shows the results of the Philips Peruvi-
an test for all study variables (P, W, D, G, Z, S) and it was found that all 
variables were unstable at the original level of data I (0), whether with a 
coefficient Intersection or with the intersection and direction coefficient or 
without the intersection and direction coefficient and this is based on the 
calculated value of Tao and its statistical significance, as well as table (5) 
shows the results of the Phillips-Peronne test at the first level which showed 
that all variables are stable at the first difference of data I (1) whether that 
With the intercept coefficient, or with the intercept coefficient and the di-
rection, or without the coefficient of the intersection and direction, this is 
what is confirmed E Tao calculated the value of statistical Manoatha since 
proved that most of the variables were significant at 1% and 5% with the 
exception of variable economic growth, which has proved Manoath at the 
level of 10% .
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2- Joint integration test (Johansen test): After the results of the sleep tests, 
which showed that all time series of all variables are stable at the first dif-
ference I (1), were used, the Johansson test of joint integration was used, 
as Table (6) shows the effect of joint integration according to The Johansen 
test, where the results demonstrated that there are five common integration 
relationships between model variables .
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Table (7) presents the results of the maximum values test for joint inte-
gration according to the Johansen test, which proved the validity of the 
results for the impact test, as the maximum values test shows that there are 
five common integration relationships between the variables, so long and 
short-term relationships will be tested using (VEC) .

3.  Long-term and short-term relationship test (VECM test): The Vector 
Error Correction Estimates model was used to test the long-term relation-
ship, as Table (8) shows the results of this test and shows that there is a 
long-term relationship between shale production (P Both the price of West 
Texas Oil (W), the population of the year (Z), and the global crude oil 
supply (S), while it was found that there was no long-term relationship be-
tween shale oil production (P) and global demand for crude oil (D) and the 
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reason may be due to The increase in demand is covered by natural oil and 
not from shale oil, and the results have proven that there is no correlation 
between shale oil production (P) and growth. Global (G) This may be the 
result of the nature of shale oil, which is one of the light oils because it is 
free of impurities, because its production and demand may not be affect-
ed by the rate of global growth to some extent, especially if we take into 
account the period covered by the study, which recorded slight changes in 
the growth rates and in Worst cases did not reach the stage of economic 
stagnation, but this does not mean that the sharp decline in the rates of 
economic growth does not affect shale oil production, but that the sharp 
decline and the arrival of the global economy to the stage of stagnation 
will inevitably lead to a significant decrease in shale oil production, either 
directly or Guy’s picture Directly

The results of the short-term integration relationship between shale oil 
production (P) and both West Texas price (W), global demand for crude 
oil (D), economic growth (G), world population (Z), and global oil sup-
ply (S) also demonstrated. The lack of a short-term relationship between 
them, whether that is the first difference or the second difference. Figure 1 
illustrates the stability of the integrative relationship of the model, where 
this form can be read clearly as it begins to decline towards stability until 
it reaches the stage of stability and then settles a little and then returns to 
the stage of disruption to End of period.
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4- Model evaluation: After the model has been tested, we must submit it to 
the evaluation to see if it is free from standard problems or not. Therefore, 
a set of tests will be conducted in order to determine the integrity of the 
model, which is as follows:
A- LM test: Table (10) shows the results of the serial self-correlation test, 
as it proved that the model suffers from the problem of serial self-correla-
tion, and this was confirmed by the calculated value of F and its statistical 
significance.
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B - Heteroskedasticity test: Table (10) shows the results of the homoge-
neity test, as it was found that the model suffers from the problem of het-
erogeneity, and this is proven by the test results, which were statistically 
significant.

C- Bounds: This test measures the partial correlation between the vari-
ables. It is noticed through Figure (2) that there is no partial correlation 
between some of the model variables, and this is proven by the stability of 
the remaining within the permissible limits.
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D - Autocorrelations test: Table (11) shows the model self-correlation test, 
which showed the lack of significance of the estimate, which indicates that 
there is no problem of self-correlation, indicating the probability value of 
Q stat, its lack of significance at the level of significance (1% and 5% And 
10%), which means that the model is free of the problem of self-correla-
tion.

The test shows the normal distribution of residues (Residual Normality 
Tests). It is noted that the results of this test, which are found in Table 
(12), showed the existence of the problem of not distributing the remain-
ing residues naturally, as the probability value of the test proved to be at a 
significant level (5%).
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5- Treatment of estimation problems: A Fully Modified Least Squares 
(FMOLS) method was used, which is considered one of the best meth-
ods of estimating the model. Addressing standard problems, as Table (13) 
shows the results of the FMOLS test, as it showed that the price of West 
Texas oil affects Shale oil production has the opposite effect and this may 
be the result of abundant oil revenues, which drives the United States of 
America to reduce shale oil production as a rare and depleted strategic 
commodity, especially if we consider that the United States of America 
exports shale oil and imports natural oil, and the effect was significant. 
Statistically A level below less than 1%. On the other hand, the demand 
for oil had a positive impact on the production of American shale oil. This 
is a natural result that applies to economic theory. The increase in demand 
for the commodity leads to an increase in the supply of this commodity 
in order to meet that demand. On crude oil and shale oil production at a 
level less than 5%, in addition to a direct relationship between economic 
growth rates and shale oil production, as the results showed that economic 
growth has a direct effect on shale oil production, the more global econom-
ic growth rates lead to an increase in oil production a As for rocky and vice 
versa, this result has proven its statistical significance at a level of less than 
1%, in addition to the negative relationship between the supply of crude oil 
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and the production of shale oil. Makes an increase in the supply of natural 
oil leads to a decrease in shale oil production, which came at a significant 
level of significance less than 1%. After all that was mentioned, the results 
also proved that there is no relationship between the population and the 
production of shale oil. Any change that occurs in the world’s population 
does not lead To any change in the production of Aft rock.
The results confirm that these factors explained about 88% of the changes 
that occur in shale oil production, while 12% of the changes in shale oil 
production are due to factors outside the model.

Conclusion:
       The results of the static test showed that the time series of the varia-
bles under study are unstable at the original level of data and have settled 
in the first difference. The results of the joint integration proved that there 
are five complementary relationships through the results of the Johansen 
test, whether through the results of the impact test or the results of the test 
of great values. The results of the estimate indicated that there is a direct 
relationship between shale oil production and both the demand for global 
natural crude oil and the rate of global growth, which proves the validity 
of the first and second hypothesis, while it proved an inverse relationship 
between shale oil production and both the price of West Texas oil and 
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the supply of oil, which negates the validity of the third hypothesis And 
it establishes the fourth hypothesis. There is no relationship between the 
population and the production of shale oil. Any changes that occur to the 
variable of the population do not affect the production of shale oil. This 
is proven by the results of the standard model. The reason may be that the 
increase in the population is covering its needs of natural oil. The variables 
included in the model explained 88% of the changes that occur in shale oil 
production, which means that these factors largely determine the produc-
tion of shale oil.
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